3GPP TSG-RAN WG2 Meeting #107bis                                                R2-1912244
Chongqing, China, 14th – 18th October 2019                                                                         
Agenda item:
6.2.2.2

Source:
Spreadtrum Communications
Title:
Inconsecutive UL LBT Failures Handling
Document for:
Discussion and Decision
1 Introduction
In the last meeting [1], the following agreements about consecutive UL LBT failures handling were achieved.

· L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 

· The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type

Baseline Mechanism, further enhancements not precluded: 

· A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 

· Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens
· The timer is started/restarted when UL LBT failure occur. 

· UL LBT failures are detected per BWP

· The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF

In this contribution, we will discuss the inconsecutive UL LBT failures scenarios and analyse the handling of inconsecutive UL LBT failures.
2 Discussion
2.1 Inconsecutive UL LBT Failures scenarios
· Case1: Long interval between two UL transmissions
It is agreed that both a timer and a counter are introduced to detect the consistent LBT failure event, the counter is reset when timer expires and incremented when UL LBT failure happens. As depicted in Figure1, if the interval between the two LBT occasions is longer than the timer, when the timer expires the counter will be reset and these two LBT failures will not be regarded as consecutive LBT failures. As a result, the consecutive UL LBT failures event will be declared too late or even will not be declared at all. Consequently, the too long duration of the corresponding UL procedure will occur and will degrade the performance. 
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 Figure 1 Long interval between two LBT occasions

Observation 1: Too long duration of UL transmission procedure will occur when the interval between two UL transmission occasions is longer than the timer. 

· Case 2: Number of consecutive LBT failures below threshold
As depicted in Figure 2, the Max-UL TRANSMISSION_COUNTER is 10 and MAX-Consecutive LBT failure COUNTER is 8.  In the scenario depicted in Figure 2, the successful UL transmission counter is 7 which is below the Max-UL TRANSMISSION_COUNTER, and during this duration an inconsecutive LBT failures happened, which consists of segments of two consecutive UL LBT failures where the first consecutive UL LBT failure number is 3 and the second consecutive UL LBT failure number is 2, both are not below the MAX-Consecutive LBT failure COUNTER. Therefore, the failure indication will not be generated because the successful UL transmission counter is below the Max-UL TRANSMISSION_COUNTER and the consistent UL LBT failures event will not be declared because the consecutive LBT failures counter is below MAX-Consecutive LBT failure COUNTER. However, in this situation the too long duration of the corresponding UL procedure will occur and degrade the performance.
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  Figure 2 Inconsecutive LBT Failures Scenario
Observation 2: Too long duration of UL transmission procedure will occur when both the successful UL transmission counter and the consecutive LBT failures counter are below their corresponding threshold.
2.2 Inconsecutive LBT failures handling
In order to resolve this problem occurred in these two cases, a simple mechanism is to introduce a new timer for specific UL transmission procedure. The timer will start when the UL transmission is initiated and if the UL transmission procedure is not complete when the timer expires, a failure indication of the UL transmission procedure will be generated. When the UL transmission procedure finished, the running timer will be stopped. The mechanism can be applied for all the UL transmission procedures including the random access and SR. 
Specifically, for the random access procedure, when the timer expires, the random access failure indication will be generated which may trigger an RLF event in RRC connected state. For the SR procedure, when the timer expires, the SR failure indication will be generated which will trigger the release of the PUCCH resource and initiation of random access procedure.
Proposal: A new timer is introduced for UL transmission procedure to handle the inconsecutive UL LBT failures and an UL transmission failure indication will be generated when the timer expires.
3 Conclusion

In this contribution, we discussed the handling of inconsecutive UL LBT failures. In particular, we have the following observations and proposal:
Observation 1: Too long duration of UL transmission procedure will occur when the interval between two UL transmission occasions is longer than the timer. 

Observation 2: Too long duration of UL transmission procedure will occur when both the successful UL transmission counter and the consecutive LBT failures counter are below their corresponding threshold.
Proposal: A new timer is introduced for UL transmission procedure to handle the inconsecutive UL LBT failures and an UL transmission failure indication will be generated when the timer expires.
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